Uncoupling of gamma-aminobutyric acid B receptors from GTP-binding proteins by N-ethylmaleimide: effect of N-ethylmaleimide on purified GTP-binding proteins.
Treatment of membranes from bovine cerebral cortex with N-ethylmaleimide (NEM) resulted in inhibition of gamma-aminobutyric acid (GABA) binding to GABAB receptors. The binding curve for increasing concentrations of agonist was shifted to the right by NEM treatment. Guanine nucleotide had little effect on the binding of GABA to NEM-treated membranes. The addition of purified GTP-binding proteins, which were the substrates of islet-activating protein (IAP), pertussis toxin, to the NEM-treated membranes caused a shift of the binding curve to the left, suggesting modification of GTP-binding proteins rather than receptors by NEM. Therefore, the effect of NEM on two purified GTP-binding proteins, Gi (composed of three subunits with molecular weight of alpha, 41,000; beta, 35,000; gamma, 10,000) and Go (alpha, 39,000; beta, 35,000; gamma, 10,000) was studied. NEM did not significantly change guanosine 5'-(3-O-thio)triphosphate (GTP gamma S) binding and GTPase activity of these two proteins. In contrast, NEM-treated Gi and Go were not ADP-ribosylated by IAP and did not increase GABA binding to NEM-treated membranes. When alpha and beta gamma subunits were treated with NEM and then mixed with nontreated alpha and beta gamma to form Gi or Go, respectively, both oligomers with NEM-treated alpha-subunits lost their abilities to be IAP substrates and to couple to receptors. These results indicate that NEM uncoupled GTP-binding proteins from receptors by modifying alpha-subunits of GTP-binding proteins, and the site seemed to be on or near the site of ADP-ribosylation by IAP. When alpha and beta gamma subunits were treated with NEM and then mixed to form Gi or Go, GTP gamma S binding in the absence of Mg2+ and GTPase activity were changed, although they were not affected when oligomers were treated with NEM. The results suggest the existence of another sulfhydryl group which is protected from NEM by the association of subunits. The modification of this sulfhydryl group by NEM appeared to interfere with the interaction between alpha and beta gamma.